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Description 

[0001] This Invonlion relates to a method for &elepting 
eggs from a plurality of oggs according to a particular 
oharactarisric. A method according to the Invention Is 
characterfeed by the features according to claim 1 . 
[0002] For selecting eggs trom a pluralrty of eggs ac- 
cording to a particular characteristic, for instance to de- 
termine whether an egg is fertilized or not, In known 
methods the egg b subjected to candling about seven 
days aft^ laying. On the basis of the transparency to 
light, it is then detemiined whether the egg in questjon 
contains a living embryo. If this seems not to bs the 
caso, the ogg is removed from the incubator in which it 
has been placed. A consequence of this known method 
is thai a relatively large proportion of the eggs In an in- 
cubator will eventually not lead to a living chicK. The 
space of the removed eggs will not be filled up again 
during Ihe incubation process In question, yielding a rel- 
atively poor average occupation of the incubator during 
the incubation process. By way of illustratloni in an In- 
cubation process for chicken eggs using an industrial 
Incubator, about 20% of the eggs wQI not yield a living 
chide. About 10% of the eggs that are introduoed Into 
the Incubator are found to be unfertilized. Moreover, this 
percentage increases as the age of the faying hens In 
question increases or when the health of the laying herts 
in question Is not optimal. Also, the living condrtions of 
the laying hens can advereely affect the ratio of fertilized 
to unfertilized eggs. A low average filling of an Incubator 
Is uneconomic. 

[0003] Egg selection based on quantities other than 
embryo formation in the egg la not possible with the aid 
of the known candling procedure, at any rate is possible 
only to a very limited extent. 

[0004] F.Klammler en R. Kimmich describe Tn their 
publication, titled "Volume-selective and spectroecopl- 
cally resolved NMR Investigation of diffusion and relax- 
ation in fertrRsed hen eggs* a method using NM R for Im- 
age guided study or local parameters related to trans- 
port, distinguishing coherent flow, incoherenl flow and 
diffusion In egg yolk. In this method NMR is used for 
measurement of relaxation times and diffusion coeffi- 
cient In chicken eggs during a number of days after fer- 
tilization. 

[0009] NL 3602752 disdoses an apparatus for view- 
ing eggs in whk:h the eggs are subjected to a translucent 
measurement. The translucency is then used as a 
measure for these developments of an embryo in said 
eggs. To this aim the eggs are posftioned between a 
number of llgiit sources and light sensors, such that the 
light tTRnsmitted through the eggs can t>e received by 
the sensors. Differences between the light received by 
drfferent sensors can then bs used for assessment of 
said development. 

[0006] The object of the Invention is to provide a meth- 
od for fifilscUng eggs from a plurality of eggs according 
to a particular characteristic, which obviates the above- 



mentioned disadvantages of the known method while 
malhtalning the advantages thereof. To that end. a 
method according to the invention is characterized by 
the features according to claim 1 . 

5 [0007] The invention is tvased on the insight that In 
particular fertilization, but also, for Instance, contamina- 
tion by bacteria or a change in the ratio of egg white to 
egg yellow In an egg, lead to a specific change in, for 
instance, the proton configuration of at least a part of 

to the egg, changes In the composition of the proteins In 
the egg and/or change in the call structure of the egg, 
which changes are all observable in an early stage using 
a nuclear magnetic resonance technique and hence can 
be visualized using en NMR Image. Also, differences 

19 can ba determined which are the result of, for instance, 
the nutrition of the laying animal in question and genetic 
differences. These differences are In particular detennl- 
native of the quality of the e^. 
[0006] NMR image shoukj herein be understood to In- 

^ elude at least Nuclear Magnetic Resonance (NMR) slg- 
r^als and combinations thereof, whether or not in proc- 
essed or transformed forni. Also understood lo be en- 
compassed are eomperlsons of. for Instance, the ampli- 
tudes of one or more echo signals, rolaxation times and/ 

^ or relaxation velocities and the like, as well as other 
processing methods, conventional and known as such, 
for signals coming from NMR, for instance Magnetic 
Resonance Imaging (MRI). 

[0004] The use of Nuclear Magnetic Resonance 

ao (NMR) for selecting eggs offers the advantage that In a 
particularly early stage after laying, a detailed image of 
the Interior of an egg can be fonned. The aeourate NMR 
Imaging, surprtsirrgly, has been found to be particularly 
suitable for selecting the eggs aooording lo different 

as quantities. In doing ao, use la made of differences In the 
resonance image of different kinds of eggs, which have 
arisen as a result of. for instance, fertilization, contami- 
nation by bacteria, differences in the ratio of egg while 
to egg yellow in the egg in question, and the like. Be- 

fC cause substantially directly after the egg has bean laid, 
a selection among the eggs can be effected using the 
NMR Image, eggs are prevented from helrrg incorrectly 
fed to a certain processing apparatus, which in turn pre- 
vents unnecessary egg spoilage during such a process- 

^ ing treatment. As a result, in each processing operation 
a relatively high efficiency is achieved. 
[0010] In an advantageous embodiment, a method 
aocordlng to the invention is characterized by the fea- 
tures according to claim 2. 

so [0011] Surprisingly, it has been found that in particu- 
lar, but not exduslvaly, fertilization of an egg leads to a 
specific change of the proton configuration, especially 
In the yolk cA the egg in question, which Is observable 
through an NMR treatment, even directly after laying. 
This means that especially determining this proton con- 
figuration, at least the change therein or deviations 
therefrom, is particulariy suitable as a measura for the 
selection of the eggs. Because it has been found lhat 
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such d change in the proton conHguration ooeurs 
throughout lh« agg. and in particular throughout the 
yolk, consisting of yellow and while eggyolK, the advan- 
tage gained is that a high resolution and accuracy can 
be achieved relatively soon after laying. 
[001 2] in a first prefenrsd embodfment, a method ac- 
cording to the invention is characterized by the f&atures 
acconjing to claim 3. 

[0013] Usingthe NMR Image, it can be established io 
a slmpl© manner and relatively soon after laying^ wheth- 
er an egg is rertllizod or not, whereupon the egg can be 
introduced into a suitable downstream path. The ferti- 
lized eggs, suitable for hatching, are then Introduced in- 
to a first processing path, the other eggs into a second 
processing path, which eggs can be suitable^ for in- 
stance, for consumption. This provides the advantage 
that all eggs that are supplied to the f irel processing path 
are tertllized and therefore, in principio, can lead to a 
IKring chicfc, with the degree of occupetion of an Incuba- 
tor to be used to thai effect being substantially optima], 
while, in principle, all other eggs can be suitable for oon- 
sumptfon. Unfertilized eggs are prevented from being 
supplied 10 en Incubator, which would otherarise reduce 
the effldency of the Incubator while moreover eggs 
would be withdrawn from consumption. Accordingly, a 
double economic advantage can thus be achieved. 
[0014] In furlher elaboration, a method according to 
the invention is characterized by the features accorcfing 
to claim 5. 

[0015] Determining with the aid of an NMR Image 
whether an egg contains a living embryo ofiens the ad- 
vantage that those eggs that do not contain a living em- 
bryo can be taken from an incubator This prevents the 
possibility of these last-mentioned eggs exploding in the 
incubator, which can lead to considerable fouling of the 
Incubator. iUoreovor, exploding eggs can lead to con- 
tamination of the other eggs, and chicKS issuing from 
them, with ail its consequences. 
[0016] In a second preferred embodiment, a method 
according to the Invent'on is cherecnerized by the fea- 
tures according to claim S. 

[0017] Contamination of ah egg by bacteria leads to 
a change in the egg white and/or the egg yolk, for in- 
stance In the acidity, the composition of the proteins or 
the fat content. Such changes can be esteblished easily 
and in an early stage with the aid of an NMR image, 
which enables selection of the eggs in an early stage. 
This means that In ^ simple manner bacterfally contam- 
inated eggs, or chicles issuing therefrom, can be pre- 
vented from being presented, for instance, for consump- 
tion orbreedlng. ContaminsUon can thereby be prevent- 
ed, so that safety is enhanced. 
[0016] In e thlnj pretend embodlmem, a method ac- 
cording to the invention Is characterized by the features 
according to claim 7. 

[0019] Egg yellow and egg white exhibit different re- 
laxation times, which can be visualized In an NIUIR im- 
age. Thus, the ratio between egg white and egg yellow 



in an egg can be detemiincd in a simple manner On the 
basis thereof, an egg can be supplied to a suitable 
processing path. It is noted in passing that also the na- 
ture of the egg yellow and/or the egg white can be de- 

5 termlned In this way. 

[0020] in a particularty advantageous embodiment, a 
method according to the invention Is characterized lay 
the features according to claim 8- 
[0021] Comparing an NMR image of an egg with 

^0 known Nf^flR images provides the advantage of enabling 
automatic selection of the eggs on the basis of such a 
comparison in a particuleriy simple manner. Such a 
method can moreover be simply carried out with the aid 
of a seif-learning apparatus, so that the accuracy and 

IS the rate of the egg processing can be maintained opli- 
mal at all times. 

[0022] The Invention further relates to an apparatus 
for procQssirg eggs (rem a plurality of eggs according 
to a particular characteristic, which apparatus is char- 

20 actorized by the features according to claim 11 . 

[0023] With such an apparatus according to the inven- 
tion, eggs supplied by the supply means can be subject- 
ed to an NMR treatment, whereupon the eggs can be 
readily selected on the basis of the NMR image ob- 

2S tained. Selection of the eggs then preferably consists in 
the eggs being introduced into a speoiHc pn>cessind 
path by egg discharge means to bo controlled on tho 
basis of the NMR imege. 

[0024] In a particularly advantageous embodiment, a 
30 method according to the invention is characterized by 
the features according to claim 17. 
[D025] Owing to the egg selection means being ar- 
ranged for subjecting a series of eggs simultaneously to 
an NMR trsatment, the egg processing rate of the ap- 
9S paratus can be oonsiderabfy increased, in particular 
when a matrix of eggs con be subjected to an NM Rtreat- 
ment in one time. In particular the costs of making an 
NMR image are thereby reduced considerably, which Is 
economically advantageous. 
40 [0026] The Invention further relates to the use of an 
NMR apparatus for selecting eggs from d plurality of 
eggs according to a partknilar Characteristic, in particu- 
far fertilized eggs. 

[0027] Further embodiments of a method or appara- 
46 tus according to the Invention are set forth inter alia in 
the subclalns. 

[0028] For a better understanding of the invention, ex- 
emplary embodiments of a method end apparatus ac- 
cording to the invention will be explained with reference 
so to the drawings. In the drawings: 

Rg. 1 shows a sohemeitic representation of an egg 
selection apparatus according to the invenUon in a 
first embodiment; 
55 Rg. 2 shows an egg selection apparatus according 
to the Invention in a second embodiment. 

[0029] An egg selection apparatus 1 according to Fig. 
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1 comprises egg supply means 2, egg selection means 
3. first egg dtscharge means 4 and s^nd egg dis- 
charge means 5. The egg selection means 3 comprise 
at least one scanning apparatus 6 for producing an Im- 
age of an egg 7 being passed through the egg selection 
apparatus 1, using Nudaar Magnetic Resonance 
(NMR). 

[0030] In the use of NMR technique, sensitive nudel 
for this purpose, such as for instance hydrogen, are 
aligned parallel or at an angle to the axis of a magnetic 
field. Then use Is made of radio frequency (RF) pulses 
for dlsturt)ing the alignment of some of these sensitive 
nuclei. Then use Is made ol the extent of release of en- 
ergy by the nuclei upon removal of the RF pulses for 
obtaining an irnage of the structure from the nuclei in 
question. maldng use of the distance of the different 
nuclei to the source of radiation and the receiver of the 
NMR apparatus, respactively. a clear image of each 
section of the object in question can be obtained, in 
which the structure is visible, distinguished according to 
the different types of nuclei, and hence of the physical 
structure of the ot^d in question. When using NMR 
technique, an object can be in^adlatedfrom one or mors 
directions for obtaining different images. Using known 
techniques such as for instance iVIagnetic Resonance 
Imaging (MRI), from Ihe radio frequency signals ob- 
tained, a dear (computer) Image off eaoh desired section 
can be obtained. For a further description of NMR and 
MRI techniques, reference is made to, for Instance, 
"MRI for technologists" (1995), EDS Peggy Woodward/ 
Roger Frimarck, McGrawhlll Inc., or to "Magnetk: Res- 
onance In Medicine (ldS3): the basic text book of the 
European Magnetic Resonance forni", Ed. P.A. Rinck. 
Blackweli Scientific Publishers, which publications are 
considered to be incorporated herein by reference. 
[OOdI] Connected to the egg selection mearts 3 are 
the first and second egg discharge means d, 5, which 
can be controlled by the egg sefectfon means 3 on the 
basis of the NMR image obtained by the scanning ap- 
paratus 6. To that end, a control device d. In the form of 
a computer, is connected to the egg selection apparatus 
1 . This control device 8 preferably comprises a data 
base stortng a number of NMR images, of the same type 
as can be obtained with the scanning apparatus 6, of 
different types of eggs of known configuration. Further, 
this computer includes an algorithm for comparison of 
an NMR In^ge comtng from the scanning apparatus 6 
with one or more relevant NMR images from the data 
base referred to. The algorithm is so designed that the 
extent of agreement between the NMR Images referred 
to ieatis to a control signal for control of the egg dis- 
charge means 4, 5. 

[0032] In thd first embodimsm shown, the first egg dis- 
charge means 4 connect to a hatching apparatus or in- 
cubator 9. the second e^ discharge means 5 to an ap- 
paratus for e.g. making oggs suitable for consumption. 
In the incubator 9 a suitable number of eggs can be 
hatched undar wall-conditioned circumstances. Such 



incubators are generatfy known. 

[0033] An egg selection apparatus i as shown in Fig. 

1 can be used as follows. 

[0034] Using egg supply means 2 suitable for the pur- 

s pose, for Instance a conveyor belt, an egg 7 Is supplied 
to the first side of the egg selection means 3, where the 
egg 7 is routed through the scanning apparatus 6. The 
scanning apparatus B records at least one NMR image 
of the egg 7, whfch is transferred to the control device 

10 B, where each recorded NMR image Is compared with 
the relevant NMR images in the database. For instance, 
the NMR image obtained using suilable RF pulses is 
compared with stored NMR images of (un)fenill2ed 
eggs of the same type. Thie comparison yields infontia- 
tlon en whether the egg in que&t»n is fertilized or not. 
Accordingly, on the basis of this comparison, it is deter- 
mined If the egg is fertillzecl, whereupon the liret egg 
discharge means 4 era oontroOed and the egg in ques- 
tion is suppBed to the incubator 9. If the egg is not a 

^ fertilized egg, the second egg discharge means 5 are 
actuated and the egg 7 is discharged to the apparatus 
10, for Instarx^e for processing for consumption. 
Through a suitable choice of the NMR technique, and 
the image to be theret>y obtained, ft is also possible, with 

2s the same or a similar egg selectton apparatus, to sort 
out eggs on the basis of, for instance, contamination by 
bacteria, Injuries or irregularities of the egg shell, the ra- 
tio between egg white and egg yolk, or the composition 
of. for Instance, the egg yolk, to determine an optimum 

es downstream route for each egg 7. 

[0035] In the embodiment of an e^ selection appa- 
ratus 1G1 as shown In Rg. 2. corresponcfing parts have 
corresponding reference numerals. In this eggselectkin 
apparatus 101. using suitable e^ supply means 102. 

35 eggs 107 are supplied in an NxMmatrixform. The eggs 
are supplied, for instance, row by row (N x 1 matrix). In 
the egg selection means 1 03 a scanning cq^paratus 1 oe 
is included for simultaneously producing an NMR inrtage 
of the N X M matrte of eggs 1 07. This image is again 

^ compared with relevant NMR images In the control de- 
vice 1 08, whereupon the first and second egg discharge 
means 104, 106 can be controlled by the egg selection 
means 3 on the basis or the result of this comparison. 
The control device 8 is set such, and ttia first and second 

^5 egg discharge means 1 04, 1 05 are arranged such, that 
for each tndh^iduai egg 1 07 within the N x M matrix It can 
be detennlned whether rt Is to be discharged via the first 
1 04 or the second egg discharge means 10S. The sec- 
ond egg discharge means 1 05 are again connected to 

so an apparatus 110, e.g. for making the eggs suitable for 
consumption. Such an apparatus 110 can consist, for 
instance, of a packaging apparatus, a processing appa- 
ratus, or the like. The first egg discharge means 104 
again connect to an Incubator 1 09. 

ss [0036] Adjacent the Incubator 1 09, second scanning 
means 111 are arranged for obtaining NMR images of 
one or more eggs 107 in the incubator 109. These sec- 
ond scanning means 111 are arranged for detemiining 
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whether a living embryo is present in the or each egg 
107 in question, In order lo determine whether the egg 
In question should be maintained in the Incubator or 
should be removed from iL These second scanning 
meene ill aro likewise connected to ttie control device 
1 0B forobtaining the desired control signal. On the basis 
of this control signal, third egg discharge means 1 1 2 can 
be actuated for transporting the egg& not containing a 
IMng embiyo to a removal apparatus 113. This prevents 
the occurrence of exploding eggs In the incubator 109, 
'Bcploding eggs' should be understood to include at 
least eggs that explode in the incubator as a result of. 
for Instance, gas accumulation in the egg. A disadvan- 
tage of such exploding eggs Is that the incubator is 
thereby fouled comiderabiy, while moreover there is a 
risk thai the other eggs, and any subsequent issue, are 
infected and are thus rertdered unsuitable foroonsump- 
tlon or breeding. 

[0037] Methods and apparatuses accoixling to the in- 
vention are suitable in particuldr for processing chicken 
eggs, notably because of the farge numbers of chicken 
eggs that are to be processed, but Other eggs too car 
be selected with them. Thus, for Instance eggs qI other 
birds, but also eggs of reptiles, amphidlane and fish can 
be selected aoeording to different relevant quantities, 
such as fertilization, contemlnation and the like. 
[0038] It has been found that, in any case upon ferti- 
lisation of eggs, throughout Ihe egg. In particular in the 
egg yolk, changes in the proton configuration occur, 
these changes being particularly well observable using 
NMR technique. This means that over a large surface a 
good rasolution can be obtained, so that fertilization is 
more reodily detectable. It is noted in passing that it is 
also possible to determine whether an egg is (erOlized 
on the basis of the gemiinal disc in partieular. TYie fact 
Is that already by the time the egg is laid, which oeoure 
approximately 24 hours afterferttlizafioni such an extent 
of cell dh^lon will have occurred In the germinal disc 
that It is more simply detectable. For iHustr^on, at lay, 
the fertilized germinal disc win consist of about 20,000 
10 60.000 cells. This can be visualized by NMR, not by 
candling. 

[0039] Use oT MRI forthe production of the Nf^R im- 
age provides the advantage that this Is a known, con- 
ventionally used technique, yielding images that can be 
assessed both electronically and visually. This enables 
sinrtple automation of an egg selection apparatus ao- 
cording to the lnvantfon» while visual inepeotlon remains 
possible. 

[0040] In the case of an egg selection apparatus ac- 
cording to the inventk)n, processing apparatuses forthe 
eggs, such as an incubator and a further processing ap- 
paratus, can be Included directly downstream of the se- 
lection apparatus, but it is also possible to package Ihe 
eggs after the selection and to transport them to other 
places for further processirYg. The selection then pro- 
vides the advantage that no unnecessary transports of 
eggs occur, since each egg has been specifically select- 



ed for the specific processing apparatus. 
[D041] A$ scanning apparatus for making an NMR im- 
age, a conventional Nf^R apparatus, known perse, can 
be used^ and It may be specifically adapted for selocting 

s eggs, In particular with regard to the magnetic field 
strength, the radio frequency pulses that are used, and 
the dimensions for passiJig through the specific eggs. 
[0042] Presently, an example of a method according 
10 the invention, earned out with a selection apparatus 

10 according to the invention, will be discussed. 

Example 1 
Pilol experiment: 

IS 

[0043] NMR signals were recorded of unfertilized and 
fertilized eggs in an NMR apparatus with a probe diam- 
eter of 4.5 cm, and a magnetic field of 0.5 Tesla (22-3 
MHz), The eggs were centered In the NMR probe using 

20 a cardboard trough. The trough had a circular hole (app. 
2 cm, diameter) in whteh mied the egg at its largest di- 
ameter, such that the round hole coincided with ihe cent- 
er of the probe, in tills simple manner, new eggs were 
successively located in the center of the probe. Then 

25 NMR signals were recorded of a 'fiilco\ a section in the 
longitudinal drrec^ion of the egg (or perpendlcularthere- 
to) through the center of the egg and hence through the 
yellow and white (the so-called latobra on which lies the 
germinal disc in the center of the yolk). For the reoorti- 

3o ing. an RT (repetib'on lime) of 1500 ms and a TEI of 46 
rrts were used. Tlien various computer calculations 
were performed on the signals. It was found that very 
clear differences are observable In the MRI images of 
fertilized and unfertilized eggs as a result ot differences 

ss m Tl and T2 relaxation times. These differences were 
visuaTKed using an MRI image. It is noted in passing 
that the differences can also be visualized, for Instance, 
after Fourier transformation In the amplitude of one of 
tiie echoes or in anotiver way. 

40 [0044] By way of illustration, a numberof data regard- 
ing chicken eggs in the Netherlands are given, which 
are not to be constnjed as limiting in ar^ manner. 
[0045] In the Netheilands^ annually (1 897) about 900 
million chicken eggs are produced as hatching eggs. By 

4s carrying out an egg selection according to the I nvention 
as deficri>ed above prior to placing the eggs in an incu- 
bator, the hatching process can be started with fewer 
eggs, yielding the same number of chicks. Research 
has demonstrated that a proper selection can lead to a 

so raduction of about 10% of the required eggs to obtain 
the same number of chicks. A large part of the unferti'- 
lized eggs removed durtng the selection can be subse- 
quently used forcor^sumption. This means that the eco- 
nomic advantage is achieved by, on the one hand, a bet- 

55 tar occupation of the incubators and, on the other, an 
increased supply of consumption eggs. 
[0046] Thus, each egg selection apparatus can com- 
prise a different number of scanrting devices for obtain- 
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ing multiple NMR Images of each egg or s number of 
NMR images of different eggs slmuflaneously. With the 
different scanning devices, different images can be ot>- 
tained for, for instdnoe, euocid&filvely obtaining irtfifght 
into the fertiiization of an egg in question, any contami- 
nation thereof anct^or ilie egg white/egg yellow ratio, 
while the making of eaoli next NMR itvtage een be made 
dependent on the result of the preceding NMR image- 
Further, the egg sefectron means and the control device 
can be an'anged for controlling more than two egg dis- 
charge apparatus B£, for instance to make a distinction 
between the eggs according to several classes of egg 
white to egg yellow ratio, egg size, egg yellow and/or 
egg white composfdon and the Jike. Also, an egg select 
tion apparatus according to the invention can include 
other mearie for deienmining eelecdon criten'a for the 
eggs, such as conventional egg candling, weighing 
meane, mean? for recoitiing the shape end si2B of the 
egg in question and the ince, which means, together with 
the egg selection means as descn'bed hereinabove, can 
be used for selecting the eggs. 



Claims 

1. A method for selecting eggs, wherein the eggs are 
subjected to a Nuclear Magnetic Resonance (NMR) 
treatment for obtaining an NMR image, and the 
eggs are selected from a plurality of eggs according 
to a particular characterlsilc, or> the basis of the 
NMR image. 

2. A method according to dalm 1 . wt\areln with the aid 
of the NMR image the proton conrigurotion in at 
least a part of the egg, preferably in the yoll(, is de- 
termined. 

3. A method according to dalm 1 or 2, wherein it is at 
least determined whether the egg In question is fer- 
tilized, whereupon fertilized eggs are directed to a 
first processing path and unfertilized eggs to a sec- 
ond processing path. 

4. A method according to any one of the preceding 
claims, wherein with the aid of the NMR (mage ti is 
determined whether cell dtvlsion In the egg, In par- 
ticular in the germinal disc, has occurred as a result 
offertUfzetlon. 

5. A method accorcfing to any one of the preceding 
claims, wherein with the ard of the NMR image it is 
determined whether in the egg In question a living 
embfyo is present, whereupon eggs without a living 
embryo are separated from eggs with a living ann- 
bryo. 

6. A method according to any one of the preceding 
dalms, wherein with the aid of tne NMR Image it is 



determined whether the egg In question Is contam- 
inated by bacteria. 

7. A method according to any one of the preceding 
5 claims, wherein with The ard of the NMR image rt is 
determined what the egg yellow to egg white ratio 
in the egg in question is, whereupon, inter aha on 
the basis of this determination, a further processing 
path for the egg in question is detemnlned. 

10 

B. A method according to any one of the preceding 
claims, wherein Ihe NMR image of an egg is com- 
. pared with NMR images stored in a data base, and 
a further processing path for the egg in question Is 
13 determined on the basis of the result of this com- 
parison. 

9. A method aocording to any one of the preceding 
claims, wherein Magnetic Resonance Imaging 

so (MR)) is used for the NMR Image. 

10. A method according to any one of the preceding 
daims. wherein with the aid of one or more NMR 
Images, achangeinorashiflofa resonance spoc- 
trum of an egg is determined. 

11. An apparatus for processing eggs. Induding egg 
supply means, egg sele^ton means for selection of 
eggs from a plurality of eggs according to a panic* 

^ ular characteristic, and egg discharge means, the 
egg selection means comprising at least one appa- 
ratus for making at least one NMR image of an egg, 
and means being provided for controlling Ihe egg 
cfischarge means on the basis of the at least one 

3B NMR image. 

12. An apparatus according to dalm 11. wherein the 
egg discharge means comprise at least a first and 
a second discharge path, the egg selection means 

40 being arranged for detemiining, with the aid of the 
at least one NMR Image, whether an egg In ques- 
tion is fertilized, and for introducing fertilized eggs 
into the or each first discharge path and introducing 
unfertilized eggs into the or each second discharge 

^ path. 

13. An apparatus according to claim 1 wherein the or 
each first discharge path is connected to an incu- 
bator or packaging means for packaging the fe/n'* 

^ lized eggs for transport to an incubator. 

14. An apparatus according to any one of claims 11-13^ 
wherein NMR means are provided for generating 
an NMR Image of fertilized eggs, preferably in an 

55 incubator, the egg selection means being arranged 
for d^^mining on the basis of the NMR image 
whether a living embryo Is present In the egg in 
question. 
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15r An apparatus according to claim 11, whgrcin the 
egg selection means are arranged tor determrning, 
with the aid of the at (east one NMR Image, at least 
the egg white to egg yellow ratio of an egg in ques- 
tion and on the basis thereof directing the egg in 
question to a specific downstream path. 

16. An apparatus accssrding to claim 11, wherein the 
egg selection means are arranged for determining, 
with the old of the at laast one NMR image, at least 
the presence of bacteria in an egg in question and 
on the l>aele tliereot dfrecclng the egg in question to 
a apecific downstream path. 

17. An apparotuaaooordlngtoany onoof dalme ii-ia, 
wherein at least the egg selection means are ar- 
ranged for subjecting a series of eggs, preferably a 
matrix oF eggs, simultaneously lo al least one NMR 

treatment 

1 6. Use of an iSjM R apparatus forselecting eggs, in par- 
ticular fertilized eggs fmm a plurality of eggs, ac- 
cording to a particular characteristic. 



PatentansprQche 

1. Verfahren zum Auswahlen von Eiem, bei dem die 
Eier einer Kemre50nan2behandlung (NMR) zum 
Erhalten elne$ NMR-Bllde$ unterzogen werden, 
unddie Eier auselnerVielzahivon Eiem nach einer 
bestlmmten Eigenschallaufder Basis desNMR-6il- 
dea gewihltwerden. 

2. Verfahren nach Anspruch 1 , bei dam mit Hllfe des 
NMR-Bildes die Protonenfconfiguralion in wenig- 
etens einem Teil dee Ete, voizugswetee im Eidotter. 
f estgestsilt wird. 

3. Verfahren nach Anspruch 1 Oder Z, bel dem wenlg- 
stens fcstgesteitt wird^ ob das betreffende Ei be- 
fruchtet 1st, woraut betruchtete Eier einem ersten 
Verarf^ttungsweg und unbefruchtete Eier einem 
zwerten Verart>eitungsweg zugelattet werden. 

4. VerfsLhren nach einem der vorhergehenden AnsprO- 
che, bei dem mit Hilfe des NMR-Bildes festgestetlt 
wird, ob im Ei, Jnsbesondere in der Kelmschaibe, 
infolge einer Befruchtung Zellteilung aufgetreten 
l8L 

5. Verfahren nach efnem der voriiergehenden Anspru- 
che, tyei dem mit Hitfe des NMR^Ides festgestellt 
wird, ob In dem betreffenden Ei ein lebender Em- 
bryo vorhanden ist, worauf Eierohne lebenden Em- 
bryo von Etern mit lebenden Embryonen getrennt 
werden. 



6. Verfahren nach einem der vorhergehenden AnsprO- 
che, bei dem mit Hlffe des NMR-Blldes festgestellt 
wird. ob das betreffende Ei mit BaKterlen kontami- 
niertist 

5 

7. Verfahren nach einem dervorhargehenden Anspru- 
che. bei dem mit Hilfe des NMR-Bildes Festgestellt 
wfrd» wie das Verhaltnis von Eidotter und EiweiI3 im 
betreffenden Ei ist, worauf unter anderem auf Basis 

10 dieser Feststellung ein weiterer Verarbeitungsweg 
fQr das betreffende El besdrnmt wird. 

8. Verfahren nach einem dervorhergehenden Anspru- 
ohe. bef dem das NMR-Bild ernes Eie mit in einer 

13 Datenbank geepetcherten NMR-Bildem varglichen 
wird, und ein weiterer Verarbeitungsweg fur das be- 
treffende Ei auf der Basts des Ergebnrsses dieses 
Vergteiohs bealimml wird, 

so 9. Verfahren nach einem dervorhergehenden Anspru^ 
che. bei dem Magnetresonanzabbildung (MIR) fur 
das NMR-Bitd verwendel wird. 

10. Verfahren nach einem der vorhergehenden AnsprO- 
^ Che, bei dem mit Hilfe oir>es odemnehrererNMR-Bil* 

der eine VerSnderung Oder Verachiebung im Reso- 
nanz&pektrum elnea Els festgestellt wird. 

11 . Vortlchtung 2um Verarbeiten von Eiem , mit einer Ei- 
30 erzufOhrelrrichtung, einer Elerausw^lelnrichiung 

zum Ausw^len von Eiem aus einer Vlelzahl von 
Eiem gemaB einer t^eslimmten Eigenschafl, und ei- 
ner Elereusgabeelnhchtung, wobel die Eleraue- 
wahielnrichtung wenigstens eme Vorrichtung zum 
S3 Enstellsn wenigstens einee NMR-Bllde$ eines Eis 
Bufweist, und wobei eine Bnrichtung zum Steuem 
der Eierausgabeefnrichtung aul der Basis des we- 
nlgsterts elnan NMR-Bildes vergesehen tet. 

40 ^z, Vorrichtung nach Anspruch n . bel der die Eteraue- 
gabeeinrichtung wenigstens einen ersten und ei- 
nen zweiten Ausgabeweg aufweist, wobei die Eier- 
ausw^lernrichtung derart ausgebildet ist, daB sie 
ntit Hllfe dea wenigstens eInen NMR-Blldes fest- 

^ steilti ob ein betreffendes Ei bcfruchtet ist, und daB 
file bef ruchtete Eier In den oder Jeden ersten Aus* 
gabeweg ausgibt und unbefruchtete Eier in den 
Oder jeden zweiten Ausgabeweg ausgibt. 

so 13. Vorrichtur^ nach Anspruch 12, bei der der Oder je* 
der erste Ausgabeweg mit einem Inkubotor Oder ei- 
ner Verpackungseinrichtung zum Verpacken der 
betruchtecen Eier zum Tranaportzu einem Inkuba- 
torversehen ist 

55 

14. Vorrichtung nach einem der Anspruche 11-13, bei 
der etne NMR-ElnrfcKtung zum Et^OUgen eines 
NMR-Bifdes von befruchteten Eiem, vorzugsweise 
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in einem Inkubator, vorgeseben ist wobei die Eler- 
auswahieinrichtung dcrart ausgebildet ret. daB sie 
auf der Basis de& NMR-Bildes reststellt. ob in dem 
betreffcnden Ei ein Embryo vorhanden ist. 

15. Vorlcht jng nach Anspruch 1 1 , bel dor die Eleraus- 
wahleinrichtung ml! Hilfe des wenigstens einen 
NMF5-Bilde5 wenlgstens das Verhaltnte von EiweiB 
zu Elgeib elnes bctreffenden Eie fe&tsteirt und auf 
der Basis dessen das betreffende Ei einem spezifh 
scher stromabwartigen Weg zufuhrt. 

16. Vorrfchtung nach Anspruch 11 , bei dardie Eieraus- 
wahleinriciitung mit Hllfe des wenigstena einen 
NIVlR-Blldes wenigstens das Vorhandensein von 
Baktcrien in den betreffendan Ei ertcennt und auf 
der Basis desaan das betreffende Ef einem apezifi- 
6chen fitromabwarttgen Weg zufOhrt. 

17. Vomchtung naeh ainam dor AnsprCiche 11-1fir bel 
der wenlgstens die Eierauswahloinrtchtung derart 
ausgcbikJet isl^ daB sfe alna l^mc von Erem, vor- 
zugsweise sine Matrix von Eiom, gtelchzeltlg wa- 
nlgstans eincr NMR-6ehandlung zufuhren kann. 

16. Verwendung elnar NMR-Vomchtung Zum AuawSb- 
len von Eiern, insbesondere befruchitetan Bam, 
aus einerVtelzahlvon Eiem nach einerbestlmmtan 
ElganschafL 



Ravendlcatlons 

1. Prooddd da adlecUon des oeurs, dans lequel Jes 
oeufs sont soumis 6 un trattannant par Resonance 
Magn^tlque NucJaaire (RMN) pourobtenir une ima- 
ge RMN, at las oeufs sont s^lecOonn^a d partir 
d'une pturalite d'oaufs en fonetSon tfune propriety 
partlcull^re sur la base de Timage RMN. 

2. Proc^6 seton la revendication 1 , dans lequel k par- 
tir da ladite image RMN la configuration pnotonique 
dans au moins une partle de I'oQuf, dc preference 
dans le vttallus, est dctennineG. 

3. Procede selon Tone quelconqua das revondications 
1 QU 2, dans laquel il est au moins determine si roeiff 
en question est fertilise, et de ce fait tea oeufs sont 
orientes vers vine premiere directk>n de traitemeni 
et les oeufs non-fertilises vers une seconde dlreo- 
tion de b-ailement. 

4« Procede selon Funequaleonquedes ravendications 
pr^c6dentas, dans lequel, a i'aide de rimage RMN, 
il est ddtermind si fa division ceilulaire dans I'oeuf, 
en particulier dans le dlsque embryonnaire, est In- 
tervenue d^ suites d'une feitifisation. 
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5. Proc^d6 selon Tune quclconque des revendlcatlons 
pr6c6dentes, dans lequel ^ I'ald© de Pimage RMN 
on detemiine si c&ns I'oeuf en question un embryon 
vivant est present, at par lequel tes oeufe sans em- 

5 bryon vhfant sont separis des oeufs avcc un em- 
bryon vhfanL 

6. ProcM^ selon i'une quelconque des revendicatlor^ 
prdcedentes, dans lequel ^ i'aide de fimage RMN 

io on datemiine si I'oeuf en question est contamin^ par 
une baei^rle. 

7. Procede selon I'une quelconque des revendications 
prec^dentes. dans lequel, a I'aide de I'tmaga RMN 

is on ddtermine quel est le rapport antra le jaune el le 
blanc d'oeuf. dans Toeuf en question, el par lequel, 
entre autras. sur la base de cette d^ermination, 
une autre direction de traitement est determlneO 
pour I'oeuf en question. 

20 

8. Procddd selon rune quelconque des revendicatksns 
prdc^dentes, dans lequel I'imagc RMN d'un oeuf 
est compai^e ^ das images RMN stocks dans 
une base de donnees, el une direction suppl6men- 

^ tatre da traitement pour I'oeuf en question est dd- 
terminee siir la base du rSsultat de cette oomparal- 
son. 

9. Proc^dd selon I'une quelconque des revendications 
so precedentes, dans lequei rimageria par Resonance 

Magnetique (IRM) est utlli&6e pour llmage RMN. 

10. Procede selon i'une quelconque des revendications 
prdcSdentes, dens lequel k Taide d'une image RMN 

3s Qu plus, une modification d'un spectre de ndsonan- 
ce ou un deplacement d'un spectre de resonance 
d'un oeur est d^termlnd. 

11. Appareil pour le traitement das oeufs, oomprendnt 
40 das moyens d'approvisionnemen! des eeufe, das 

moyens de selection des oeufs pour la selection 
d'oeufs k partir d'une pluralite d'oeufs en fonctfon 
d'une propri6t6 particuliere et des moyens d'ocha- 
mincmeni des oeufs, les moyens de selection des 
45 oeufs comprenant au rr^oins un appareil pour reall- 
ser au moins unc image RMN d'un oeuf et das 
moyens etant foumls pour contraier les moyens 
d'achemlnement des oeufs sur la fc^ase de cette au 
moins une image RMN. 

12. Appareil selon la revendication 11, dans lequel les 
moyens d'achemlnement des oeufs comprennent 
au moins une premiere el une seconde dlre^lon 
d'achemlnement les moyens de selection des 

ss oeufs etant disposes pour determiner a i'aide de la 
au moins une image RMN, si un oeuf en question 
est f ertlltsg et pou r o rtenter les oeufs fertilise dans 
laou chaque premt&re direction d'achemlnement et 
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drfenter Ics oeufs non-fertiile^ dans la ou chaque 
seconde direction d'dchemlnament. 

13. Appareit seton la revendication 10. dans lequd la 

ou chaque pmml&ra direction d'achemlnement est s 
relive & un incubateur ou des moyens d'emballage 
pour embalter les oelifs fertlll$^ pour le transport 
ver8 un Incubataur. 

14. Appareli seton I'unQ quelconque des revendication^ to 
11613, dans l9quel des moyens de RMN sort pour- 
vus pour creer una image RMN cToaute fertiliaes. 

de preference dans un Incubateur, les moyens de 
setectron de8 oeufa ^ftant disposes pourdetermih&r 
5ur la base de Pimage RMN si un embryon vivant 
est present dans I'oeuf en question. 

15. Appareil salon la revendication 11 . dana lequel ces 
moyens do sdtectfon de& oeufs sorvt disposes pour 
d^erminer, ^ I'aide d'au moins une image RMN, au 20 
moins le rapport du blanc d'oeuf au Jauna d'oeuf 
dans un oeuf an question at sur la base de celui-ci 
orlentar I'oeuf en question vers une direction sp^*- 
fique an aval. 

23 

16. Apparell selon la revendication 11, dans lequel lea 
moyens de selection des oeufs sonl dlapos^a pour 
daiemiiner, a Taide d'au mofna une image RMN au 
moins la presence de bactSries dans un oeuf en 
question et sur la base de cecl, orlentar I'oeuf en ^ 
question vers une direction spteifique en aval. 

17. Apparei) eelon f una quelconque des rcvondications 
11 & 16. dans lequef au mokis les moyens de sd* 
lection des oeufs sont dispose poursoumottre une ^ 
s^ria d*oeufs, de preference une matrice d'oeufa, 
elmuhandment ft au moins un traRement RMN. 

IB. Utilisation d'un apparail k RMN pour selecSonner 
des oeufs, en partculier des oeufs fertilise 6 partir 40 
d'une plurality 4*0614$. en fonctlon tfune propriete 
partleuil^re. 



so 



9 



PA(X1»20'RCVDAT3/16/20055:33:09PM[EastemStan(^ 



03/16/2005 16:38 FAX 6123051228 MUETING RAASCH GEBHARDT 



@020 



EP 0 890 8» B1 




8 



112 



101 

\ 



108 104 



OC2> 
O O 
OO 
O O 



■T— r 
I 1 

1105 

I 
I 
I 





113 




110 



110 



7 

108 



Fig. 2 



10 



PAGE 2IV20'RCVDAT3I1SI20(I5 5:33:09 PM [Eastern Stanilaniriine]*W 



